advantages due to differential skills and earning powers with which family members are endowed.
Though the levels and distribution of these endowments can be taken as given in the short run, this is not true in a more complete perspective.
Even if each individual's endowment were genetically determined, purposive marital selection would make its distribution in the family endogenous, along the lines suggested by Becker in this volume. Of course, individual endowments are not merely genetic; they can be augmented by processes of investment in human capital and reduced by depreciation. Indeed, a major function of the family as a social institution is the building of human capital of children-a lengthy "gestation" process made even longer by growing demands of technology.
Optimal investment in human capital of any family member requires attention not only to the human and financial capacities in the family, but also to the prospective utilization of the capital which is being accumulated. Expectations of future family and market activities of individuals are, therefore, important determinants of levels and forms of investment in human capital. Thus, family investments and time allocation are linked: while the current distribution of human capital influences the current allocation of time within the family, the prospective allocation of time influences current investments in human capital.
That differential allocation of time and of investments in human capital is generally sex linked and subject to technological and cultural changes is a matter of fact which is outside the scope of our analysis.
Given the sex linkage, we focus on the relation within the family between time allocation and investments in human capital which give rise to the observed market earnings of women. Whether these earnings, or the investments underlying them, are also influenced or reinforced by discriminatory attitudes of employers and fellow workers toward women in the labor market is a question we do not explore directly, though we briefly analyze the male-female wage differential. Our major purposes are to ascertain and to estimate the effects of human-capital accumulation on market earnings and wage rates of women, to infer the magnitudes and course of such investments over the life histories of women, and to interpret these histories in the context of past expectations and of current and prospective family life.
The data we study, the 1967 National Longitudinal Survey of Work Experience (NLS), afford a heretofore unavailable opportunity to relate family and work histories of women to their current market earning power. Accumulation of human capital is a lifetime process. In the postschool stage of the life cycle much of the continued accumulation of earning power takes place on the job. Where past work experience of men can be measured without much error in numbers of years elapsed since leaving school, such a measure of "potential work experience" is clearly inadequate for members of the labor force among whom the length and continuity of work experience varies a great deal. Direct information on work histories of women is, therefore, a basic requirement for the analysis of their earnings. To our knowledge, the NLS is the only data set which provides this information, albeit on a retrospective basis. Eventually, the NLS panel surveys will provide the information on a current basis, showing developments as they unfold.t
IL The Human-Capital Earnings Function
To the extent that earnings in the labor market are a function of the human-capital stock accumulated by individuals, a sequence of positive net investments gives rise to growing earning power over the life cycle. When net investment is negative, that is, when market skills are eroded by depreciation, earning power declines. This relation between the sequence of capital accumulation and the resulting growth in earnings has been formalized in the "human-capital earnings function." A simple specification of this function fits the life cycle "earnings profile" of men rather well. The approach to distribution of earnings among male workers (in the United States and elsewhere) as a distribution of individual earnings profiles appears to be promising.2
For the purpose of this paper, a brief development of the earnings function may suffice:
Let C, -be the dollar amount of net investment in period -1, while (gross) earnings in that period, before the investment expenditures are subtracted, are E,_ Let r be the average rate of return to the individual's human-capital investment, and assume that r is the same in each period. Then -E, -, + rC, -
Let k, = C,fE,, the ratio of investment expenditures to gross earnings, which may be viewed as investment in time-equivalent units. Then E, = E,_1(l + rk,_1).
For a description of the NLS survey of women's work histories, see Parnes, Shea, Spitz, and Zeller (1970) . For an analysis of earnings of men, using "potential" workexperience measures, see Mincer (1974b) . Though less appropriate, the same proxy variable was used in several recent studies of female earnings. Direct information from the NLS Survey was first used by Suter and Miller (1971) . The human-capital approach was first applied to these data by Polachek in his Columbia Ph.D. thesis, "Work Experience and the Difference between Male and Female Wages" (1973) . This paper reports a fuller development of the analysis in that thesis.
2 See, for instance, Rahm (1971) , Chiswick and Mincer (1972) , Chiswick (1973) , Mincer (1974b) , and a series of unpublished research papers by George E. Johnson and Frank P. Stafford on earnings of Ph.D.'s in various fields.
By recursion E, = E0(i + rk0)(l + rk,) ... Since earnings net of investment expenditures, = E,(l -k,), we have also (4) Some investments are in the form of schooling; others take the form of formal and informal job training. If only these two categories of investment are analyzed, that is, schooling and postschool experience,3 the k terms can be separated, and
In E, = ln E0 + r k1 + r (5) where the are investment ratios during the schooling period and the thereafter. With tuition added to opportunity costs and student earnings and scholarships subtracted from them, the rough assumption = may be used.4 Hence, lnE, = lnE0 + rs +
The postschool investment ratios are expected to decline continuously if work experience is expected to be continuous and the purpose of investment is acquisition and maintenance of market earning power. This conclusion emerges from models of optimal distribution of investment expencfitures C, over the life cycle (see Becker 1967 and Ben-Porath 1967) . A sufficient rationale for our purposes is that as t increases, the remaining working life (T -t) shortens. Since (T -t) is the length of the payoff period on investments in t, the incentives to invest and the magnitudes of investment decline over the (continuous) working life. This is true for C, and a fortiori for k,,since with positive C,, E, rises, and k, is the ratio of C, to E,.
In analyses of male earnings, a linearly (or geometrically) declining approximation of the working-life profile of investment ratios k, appears to be a satisfactory statistical hypothesis.
The inclusion of other categories in the earnings function is an important research need, since human capital is acquired in many other ways: in the home environment, in investments in health, by mobility, information, and so forth.
According to T. W. Schultz, this assumption overstates k, especially at higher education levels, leading to an understatement of r.
It will be useful for our purpose of studying earnings of women to decompose net investments explicitly into gross investments and de- 
The earnings function (3) can, therefore, be written as
In transferring the analysis to women, we face two basic facts: (1) After marriage, women spend less than half of their lifetime in the labor market, on average. Of course, this "lifetime participation rate" varies by marital status, number of children, and other circumstances, and it has been growing secularly. (2) The lesser market work of married women is not only a matter of fewer years during a lifetime, and fewer weeks per year, or a shorter work week. An important aspect is discontinuity of work experience, for most of the married women surveyed in 1967
reported several entries into and exits from the labor force after leaving school.
The implications of these facts for the volume and the life-cycle distribution of human-capital investments can be stated briefly:5 1. Since job-related investment in human capital commands a return which is received at work,6 the shorter the expected and actual duration of work experience, the weaker the incentives to augment job skills over the life cycle. With labor-force attachment of married women lasting, on average, about one-half that of men, labor-market activities of women are less likely to contain skill training and learning components as a result both of women's own decisions and decisions of employers, who may be expected to invest in worker skills to some extent.
2. Given discontinuity of work experience, the conclusion of optimization analysis to the effect that human-capital investments decline
For a mathematical statement of the optimization analysis applied to discontinuous work experience, see Polachek (1973, chap. 3) . 6 For the sake of brevity, the term "work" refers to work in the job market. We do not imply that women occupied in the household do not work. continuously over the successive years of life after leaving school is no longer valid. Even a continuous decline over the years spent in the job market cannot be hypothesized if several intervals of work experience rather than one stretch represent the norm. 3. The more continuous the participation, the larger the investments on initial job experience relative to those in later jobs.
Women without children and without husbands may be expected to engage in continuous job experience. But labor-force participation of married women, especially of mothers, varies over the life cycle, depending on the demands on their time in the household as well as on their skills and preferences relative to those of other family members. The average pattern of labor-force experience is apparent in tables 1-3, which are based on the NLS data reported by women who were 30-44 years of age at the time of the survey. According to the data:
1. Though less than 50 percent of the mothers worked in 1966, close to 90 percent worked sometime after they left school, and two-thirds returned to the labor market after the birth of the first child (table 1) .
Lifetime labor-force participation of women without children or without husbands is, of course, greater. 2. Never-married women spent 90 percent of their years after they left school in the labor market, while married women with children spent less than 50 percent of their time in it. In each age group, childless women, those with children but without husbands (widowed, divorced, or separated), and those who married more than once spent less time in the market than never-married women, but more than mothers married once, spouse present (table 2). Table 3 shows the characteristic work histories of mothers,7 spouse present (MSP), who represented over two-thirds of the women in the sample. We show chronologically the length of nonparticipation (h1) during the interval between leaving school and marriage; the years of market work between school and the birth of the first child (e1); an uninterrupted period of nonparticipation, h2, starting just before the first child was born, followed by e2 and h3, which sum intermittent participation and nonparticipation, respectively; and finally e3, the present job tenure of women working at the time of the survey. It is clear from the tabulations that, after their schooling, the life cycle of married women features several stages which differ in the nature and degree of labor-market and home involvement. There is usually continuous market work prior to the birth of the first child. The second stage is a period of nonparticipation related to childbearing and child care, lasting between 5 and 10 years, followed by intermittent participation before the youngest child reaches school age. The third stage is a more permanent return to the labor force for some, though it may remain intermittent for others. In our data, which were obtained from women who were less than 45 years old, only the beginning of the third stage is visible.
The following conjectures about investment behavior in each of these stages are plausible in view of the described patterns which are to some extent anticipated by the women.
1. Prospective discontinuity may well influence many young women during their prematernal employment (e1) to acquire less job training than men with comparable education, unless they do not expect to marry or have an overriding commitment to a work career.
2. During the period of childbearing and child care, prolonged nonparticipation may cause the skills acquired at school and at work to depreciate. Some revisions of expectations and of commitments may also take place.8 Little investment, if any, can be expected during the episodic employment period e2.
3. There is likely to be a stronger expectation of prospective continuity of employment after the children reach school age. To the extent that the current job (e3) is more likely to represent this more-permanent return to the labor force than e2 does, strong incentives to resume investments in job-related skills should reappear.
The six intervals shown in table 3 are aggregated from eight available ones. Both sets are described in the Appendix. 8 We are reminded by T. W. Schultz that erosion of market skills during periods of nonparticipation is likely to be associated with growth in nonmarket productivity. If so, the longer the time spent out of the labor force the greater the excess of the reservation or "shadow" price over the market wage, hence the smaller the probability of subsequent labor-force participation.
.
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• V II Al conjectures imply that the investment profile of married women is not monotonic. There is a gap which is likely to show negative values (net depreciation) during the childbearing period and two peaks before and after. The levels of these peaks are likely to be correlated for the same woman, and their comparative size is likely to depend on the degree of continuity of work experience. The whole profile can be visualized in comparison with the investment profiles of men and of single women. For never-married women, stage 1 (e1) extends over their whole working life, and the investment profile declines as it does for men. To the extent, however, that expectation of marriage and of childbearing are stronger at younger ages and diminish with age, investment of never-married women is likely to be initially lower than that of men. At the same time, given lesser expectations of marriage on the part of the never-married, their initial on-the-job investments exceed those of the women who eventually marry, while the profile of the latter shows two peaks.
The implications for comparative-earnings profiles are clear: Greater investment ratios imply a steeper growth of earnings, while declining investment profiles imply concavity of earnings profiles. Hence, earnings profiles of men are steepest and concave, those of childless women less so, and those of mothers are double peaked with least overall growth.
Ill. Women's Wage Equation
To adapt the earnings function to persons with intermittent work experience we break up the postschool investment term in equation (6) into successive segments of participation and nonparticipation as they occur chronologically. In the general case with ii segments we may express the investment ratio k1 = + bet, i = 1, 2, ..., n, and
Here is the initial investment ratio, b, is the rate of change of the investment ratio during the ith segment: -t1) = = duration of the ith segment. Note that in (7) the initial investment ratio refers to its projected value at t1 = 0, the start of working life. In a work interval in which occurs in later life there is likely to be less investment than in an earlier intervalj, though more than would be observed if j continued at its gradient through the years covered by m. In this case, am in equation
While the rate of change in investment b, is likely to be negative in longer intervals, it may not be significant in shorter ones. Since the segments we observe in the histories of women before age 45 are relatively short, a simplified scheme is to assume a constant rate of net investment throughout a given segment, though differing among segments. The earnings function simplifies to In E, = in E0 + rs + r a1e1. (9) Whereas (ra1) > 0 denotes positive net investment (ratios), (ra,) < 0 represents net depreciation rates, likely in periods of nonparticipation.
The question whether the annual investment or depreciation rates vary with the length of the interval is ultimately an empirical one. Even if each woman were to invest diminishing amounts over a segment of work experience, those women who stay longer in the labor market are likely to invest more per unit of time, so that a5 is likely to be a positive function of the length of the interval in the cross section. Thus, even if = a given woman j, if ajj = + fJ,t across women, on substitution, the coefficient b oft may become negligible or even positive in the cross section. On integrating, and using three segments of working life as an example, earnings functions (7), (8), and (9) become:
ii.
( a)
In E, = a0 + rs + r(a1e1 + + a2e2 + + a3e3 + +b3d), (8a) In E1 = a0 + rs + r(a1et + a2e2 + a3e3). (9a) In this example, t is within the last (third) segment, and the middle segment, e2 = h, is a period of nonparticipation or "home time." The signs of b5 are ambiguous in the cross section, as already indicated; the coefficients of e1 and of e3 are expected to be positive, but those of e2 (or h) negative, most clearly in (9a).
The equations for observed earnings (In 1's) differ from the equations shown above by a term ln (1 -k,)-as was shown in the comparison of equations (3) and (4). With relatively small, only the intercept a0 is affected, so the same form holds for in as for ln E5.
It will help our understanding of the estimates of depreciation rates to express earnings function (9a) in terms of gross-investment rates and depreciation rates: ln E, = In E0 +.
This formulation suggests that depreciation of earning power may occur not only in periods of nonparticipation (h), but at other times as well. On the other hand, market-oriented investment, such as informal study and job search, may take place during home time, so that > 0. Positive coefficients of e1 and e3 would reflect positive net investment, while a negative coefficient of h is an estimate of net depreciation. If > 0, the absolute value of the depreciation rate C5h is underestimated.
IV. Empirical Findings
Tables 4-8 show results of regression analyses which apply our earnings function to analyze wage rates of women who worked in 1966, the year preceding the survey. The general specification is ln w = f(S, e, h, x) + u, where w is the hourly wage rate; S is the years of schooling; e is a vector of work-experience segments; h is a vector of home-time segments and x is a vector of other variables, such as indexes of job training, mobility, health, number of children, and current weeks and hours of work; u is the statistical residual.
The findings described here are based ott ordinary least-squares (OLS) regressions. The tables show shorter and longer lists of variables without covering all the intermediate lists. In view of a plausible simultaneity problem we attempted also a two-stage least-squares (2SLS) estimation procedure, which we describe in the next section. Since the 2SLS estimates do not appear to contradict the findings based on OLS, we describe them first below.
1.
Work History Detail and Equation Form
When life histories are segmented into five intervals (eight is the maximum possible in the data), three of which are periods of work experience and two of nonmarket activity,9 both nonlinear formulations (equation forms [7] and [8] ) are less informative than the linear specification (9). Rates of change in investment (coefficient b) are probably not substantial within a short interval, and -the intercorrelation of the linear and quadratic terms hinders the estimation. Dropping the square terms reduces the explanatory power of the regression slightly but increases the visibility of the life-cycle investment profile. Conversely, when the segments are aggregated, the quadratic term becomes negative but does not quite acquire statistical significance by conventional standards. The quadratic term for current work experience is negative and significant. In the case Tables 2 and 3 show six intervals, including a very short nonparticipation interval h1 between school and marriage. This interval is aggregated in other home time in the regressions.
of never-married women, one segment of work experience usually covers most of the potential working life. Here the nonlinear formulation over the interval is as natural and informative as it is for men. with differential labor-force attachment. According to human-capital theory, higher investment levels should be observed in groups with stronger labor-force attachment.
Investment Rates
We can infer these differences in investment by looking at the coefficients of experience segments, e1 (prematernal), e2 (intermittent, after the first child), and e3 (current). These increase systematically from married women with children to married women without children to single women in table 4, and from women who worked less than half to those who worked more than half of their lifetime in table 7. An exception is the coefficient of e3 which appears to be somewhat higher for the group who worked less (see table 7 ). Note, however, that these coefficients are investment ratios (to gross wage rates), not dollar volumes. Since wage rates are higher in the groups with more work experience, the conclusions about increasing investment hold for dollar magnitudes, a fortiori, and the anomaly in table 7 disappears.'°C lassifications by schooling show mixed results. In table 5, where schooling is stratified by <12, 12-15, and 16+, investment ratios (coefficients of e1) are lower at higher levels of schooling (with the exception of the coefficient of e1). Translated into dollar terms,11 no clear pattern emerges. At the same time in table 6, where the schooling strata are 8, 9-i 2, and 13 +, a positive relation between investment volumes and levels of schooling is somewhat better indicated. Note that the sample size for the highest-schooling groups (10+) is quite small in table 5, as is that for the lowest-schooling groups ( 8) in table 6.
Investment Profiles
Another implication of the human-capital theory refers to the shape of the investment profile: it is monotonically declining in groups with continuous participation, hence earnings are parabolic in aggregated
The coefficient of e3, calculated as a in W/ae, is 15 percent higher in the right-hand group. However, the wage rate of this group is about 25 percent lower.
Wage rates are roughly 30 percent higher in successive schooling groups. experience for men and never-married women.12 In the groups with discontinuous participation, the profiles are not expected to be monotonic. We can summarize the implicit profiles schematically, in terms of the coefficients of e1, length of work experience before the first child, h1, uninterrupted nonparticipation after the first child, and e3, the current work interval. We find (table 4, col. 3) that white married women with children (with spouse present) have current investment (ratio which exceeds the investment (ratio) incurred in experience before the first child.13 Presumably, current participation in the labor force, which takes place when most of the children have reached school age, is expected to last longer than the previous periods of work experience. This is certainly true of women over age 35, and it holds in regressions with or without standardization for age.
Looking at regressions within three education levels (tables 5-6), we find that coefficient of prematernal experience (e1) exceeds the coefficient of current work experience (83) at the highest level of schooling (in the short equations, though not in the long ones), and the opposite is true at lower levels. For women without children the coefficient of prematernal work experience equals that of current work experience. The investment profile of never-married women has a downward slope. Comparable 12 Tn the earnings regressions, the quadratic term of aggregated experience is often negative, but not significant statistically.
All statements about differences in coefficients refer to point estimates. The differences are mentioned because they are suggestive, though they would not pass strict tests of statistical significance within a given equation.
early segments of their post school job experience contain higher investment ratios-indeed, the fit implies a linear decline of such ratios over the life cycle. Evidently, women who intend to spend more time in the labor force invest more initially. This is true, presumably, even if their plans are later changed following marriage and childbearing.
Depreciation Rates
The coefficient of home time is negative, indicating a net depreciation of earning power. During the home-time interval (h1), associated with marriage or the birth of the first child, this net depreciation amounts to, on average, 1.5 percent per year. In table 5 the depreciation rate is small (-.0.2 percent) and insignificant for women with less than high school education, larger (-1.3 percent) for those with 12-15 years of schooling, and largest (-2.3 percent) for those with 16+ years of schooling. In table 6, the net depreciation rate is -1.1 percent for women with elementary schooling or less, -1.4 percent for women with some high school, and -4.3 percent for women with at least some college. Sampling differences probably account for the different estimates in the two tables. The depreciation rate also appears higher in the group who worked more than half the years (table 7) .
It would seem that the depreciation rate is higher when the accumulated stock of human capital is larger. An exception appears in the comparison of women without children (married and single) with women with children. The former have a lower depreciation rate. Of course, these women spend much less time out of market work, and some of this time might be job-oriented (e.g., job search).
It is useful to return to the formulation (9b) of the earnings function for a closer analysis of the depreciation rates: In E, = In E0 + (rs -ô3) + -ô1)ej + -r5h)h + -ö3)e3. Our coefficient of home time measures the depreciation rate only if market-oriented investment k is negligible. This is likely to be true for the period of child caring, the period defined as h1 in the regression (h2 in the tabulations).
An interesting question is whether the depreciation rate (oh) during nonparticipation is different from the depreciation that occurs at work as well. The question is whether depreciation due to nonuse of the human capital stock (atrophy?) exceeds the depreciation due to use (strain?) or to aging(?). We are inclined to believe that depreciation through nonuse ("getting rusty") is by far more important, particularly in groups of the relatively young (below age 45). Moreover, the atrophy aspect suggest that depreciation due to nonparticipation is strongest for the marketoriented components of human capital acquired on the job, and weakest for the inborn, initial, or general components of the human-capital stock. If so, a fixed rate of "home-time depreciation" applicable to on-the-job accumulation of human capital would appear as a varying rate in the earnings function: given the volume of other human capital, the larger the on-the-job accumulated component of human capital, the higher the observed (applied to the total earning power) depreciation rate.14 This may be an explanation of the observed higher depreciation rates at higher schooling and experience levels of mothers. In particular, there is a positive relation between the coefficients of h1 (in absolute value) and of e1 across schooling groups (table 6), experience groups (table 7) , and race groups (compare tables 4 and 8).
Effect of Family
Do family size and number of children currently present affect the accumulation of earning power beyond the effect on work experience? The answer is largely negative: when numbers of children and some measures of their age are added to work histories in the equations, the children variables are negative but usually not significant statistically.
Their inclusion reduces the absolute values of the coefficients of experience and of home time and does not add perceptibly to the explanatory power of the regression. Note, however, that the children variable does approach significance in the relatively small groups of highly educated women (tables 5-6), and more generally among women with stronger labor-force attachment (table 7) . Possibly, shorter hours or lesser intensity of work are, to some extent, the preferred alternatives to job discontinuity.
Formal Pos€school Training
The coefficients of experience, a1, represent estimates of rk1, where k1 is the average investment ratio across women over the segment and r is the average rate of return. Individual variation in k1 is not available to us. We have some individual information, however, on months of formal job training received after completion of schooling as well as on possession of professional certificates by, among others, registered nurses, teachers, and beauticians. If the length of training and possession of a certificate are positive indexes of k, we may represent a1 = a0 + tr, where tr is the length of training. The term a e in that equation becomes (a0 + f3tr) e = a0 e + /3(tr . e).
Thus, an interaction term e) can be added to the equation, and if the hypothesis is correct, the coefficient fi should be positive. This is indeed 14 Where ô is the observed depreciation rate, the rate applicable to job-accumulated capital and H0 the volume of other human capital, t5 = + H0) = + With a fixed rate ô1 for all individuals, the larger H, the larger c5. the case in most of our equations, confirming the training interpretation of the experience coefficients in the earnings function. Both interactions with months of job training and with possession of a certificate are significant for married women. The training interaction variable is also positive in the earnings function of single women, but the certificate variable is negative. Whereas the negative coefficient of the certificationexperience variable implies less than average investment behavior among persons who work continuously, the corresponding positive coefficient for intermittent workers implies more than average investment behavior.
Effects of Mobility
Research in mobility has shown that, so long as mobility is not involuntary-resulting from layoffs-it is associated with a gain in earnings. However, geographic labor mobility of married women is often exogenous, due to job changes of the husband. In that case, it may militate against continuity of experience and slow the accumulation of earning power. We used the information on the length of current residence in a county or a Standard Metropolitan Statistical Area (SMSA) as an inverse measure of mobility. This variable has a small positive effect on wage rates of white MSP women and a significant negative effect for single women. To the extent that mobility is job oriented for single women and exogenous for married women, the differential signs provide a consistent interpretation.
Hours and Weeks in Current Job
When (logs of) weeks and hours worked in the survey year are included in the regression, a negative sign appears for the weekly-hours coefficient and a positive but less significant one for the weeks-worked coefficient. The hours' coefficients are smaller for married women than for single women and smaller for white than for black women. The negative sign of weekly hours may be partly or wholly spurious since some pay periods indicated by respondents were weeks or months and the hourly wage rate was obtained by division through hours. Of course, the direction of causality is suspect: it is more likely that women with lower wage rates work longer hours than the converse. Deletion of the variables, however, has a minimal effect on the equations.
Other Variables
Three other variables were included in the equations:
1. Twenty percent of the married women who worked in 1966 dropped out of work in 1967. We used a dummy variable with value 1 if persons working in 1966 stopped working in 1967, and 0 otherwise.'5 This variable had a negative sign, since it indicated a shorter current job experience compared with the prospective work interval of others who continued to work in 1967-the completed interval of those dropping out was not longer than the interval of stayers. In effect, women who dropped out of the labor force in 1967 had wage rates about 5 percent lower than women who continued working, given the same characteristics and histories.'6 The proportion of dropouts is somewhat larger at lower education levels.
2. The size of community in which the respondent lived at age 15 had a positive effect on earning power of married women but no effect on that of single women.
3. Duration of current health problem in months was used as a measure of health levels. It is an imperfect measure for retrospective purposes and shows a very small negative effect on the wage rate. variables. The implication is that there is less investment on the job, even though black women spent more time than white women in the labor market. They had more and younger children, on average. The other variables behave comparably with those in the white regressions except that hours of current work and location at age 15 show stronger effects. In contrast to white women, the size of community of residence at age 15 has a positive effect for never-married women as well. Again, the experience coefficients are smaller for black single women than for whites.
Perhaps contrary to expectations, neither health problems nor rates of withdrawal from the labor force in 1966 differ for black as compared to white married women with children, spouse present. Rates of return to schooling appear, if anything, to be higher for black women.
V. Lifetime Participation and the Simultaneity Problem
The earnings function, as we estimate it, relates wages of women to investments in schooling and on-the-job training and to a number of additional variables already discussed.
The interpretation of some of the independent variables as factors affecting earning power may be challenged on the grounds that they may just as well be viewed as effects rather than causes of earning power. Presumably, women with greater earning power have stronger job aspirations and work commitments than other women throughout their lifetimes. Hence, what we interpret as an earnings function may well be read with causality running in the opposite direction-as a labor-supply function. This argument is most telling for concurrent variables, such as last year's hours and weeks worked in relation to last year's wage rate. But these variables are of only marginal importance in the wage equation of married women. All other independent variables temporally precede the dependent variable (current wage rate), which makes the earnings function interpretation less vulnerable, though not entirely so for there is a serial correlation between current and past work experience and current and past earning power. Since lifetime work experience depends, in part, on prior wage levels and expectations, our experience variables are, in part, determined as well as determining. If so, the residual in our wage equations is correlated with the experience variables, and the estimates of coefficients which we interpreted as investment ratios are biased.
How serious this problem is for our analysis depends on the strength of individual correlations between current and past levels and expectations of earning power and on the strength of effect of these prior levels on subsequent work histories of individuals. Of course, when the data are grouped these correlations and effects are likely to be strong. Bettereducated women tend to have higher wage rates than less educated women throughout their working lives, (see, for instance, Fuchs 1967) and as our table 3 shows, they spend a larger fraction of their lives in the labor force. Table 3 also shows that married mothers who currently do not work, spent, on average, less of their lifetime working than those who currently work.
One econometric approach to an estimation of the earnings function in the presence of endogeneity of "independent" variables is the two-stage least-squares (2SLS) approach. We estimate work experience as a variable dependent on exogenous variables, some of which are in the earnings function and others outside of it. In effect, we estimate a "lifetime laborsupply function." The second step is to replace the work-experience Our application of a 2SLS procedure is far from thorough, for two reasons:
1. It is difficult to implement it on the segmented function, since each of the segments would have to be estimated by exogenous variables. For this purpose we aggregate years of work experience and compare the reestimated earnings function with the original, using aggregated experience.
2. One of the variables in our lifetime labor-supply function is the number of children, which is not exogenous. In principle, we should expand the equation system to three to include the earnings function, the labor-supply function, and the fertility function. At this exploratory level we prefer not to do it, particularly since the fertility function would be estimated by the same variables as the labor-supply function.
The where e is total years of work, is "potential job experience," that is, years since school, SF is education of wife, SM is education of husband, and is number of children. The addition of earnings of husband reduced the coefficient of SM to insignificance without changing the coefficient of determination, which was R2 = .14.
Estimated values of the numerator are used to reestimate the earnings function. A comparison of 2SLS and OLS estimates of the earnings function is shown in table 9. If anything, the reestimated function shows larger positive coefficients for (total) experience and stronger negative coefficients for home time. The children variable becomes even less significant (in terms of t-values) than before. The reestimation leaves our conclusions, based on the OLS regressions, largely intact. 
VI. Prediction
A test of the predictive power of the earnings function was performed on a small sample of women who did not work in 1966 but were found in the same first NLS survey to have returned to work in 1967. They were not included in our analyses, but their life histories and 1967 wage rates are available. The latter were predicted with several variants of the earnings function and compared to the reported wage rates. On average, the prediction is quite close, and the mean-square error is even smallerrelative to the variance of the observed wage rates-than the residual variance in the regressions.'8 In other words, the predictive power outside the data utilized for the regressions is no smaller than within the regressions. The test, however, is weak, because the sample is so small (45 observations). Similar tests will be performed on larger samples of women who return to the labor market in subsequent surveys.
VU. Earnings Inequality and the Explanatory Power of Earnings Functions
As table 10 indicates, the earnings function is capable of explaining 25-30 percent of the relative (logarithmic) dispersion in wage rates of white married women and about 40 percent of the inequality in the rather small sample of wage rates of single women in the 30-44 age group who worked in 1966. The earnings function is thus no less useful in understanding the structure of women's wages than it is in the analysis of wages of males. NOTE-C2 (in W) = variance of (log) wages; C2 (In 1) = variance of (log) annual earnings; a2 (in H) variance of (log) annual hours of work; coefficient of determination in wage rate function; coefficient of determination in annual earnings function.
The dispersion of hours worked during the survey year is much greater among married women, a2 (In H) = .75, than among men, a2 (In H) = .11. The (relative) dispersion in annual earnings of women is, therefore, dominated by the dispersion of hours worked. This factor is also important in the inequality of annual earnings of single women and of men of comparable ages, but much less so. It is not surprising, therefore, that the inclusion of hours worked in the earnings function raises the coefficient of determination from 28 percent in the hourly-wage equation to 78 percent in the annual-earnings equation of married women, from 41 percent to 66 percent for that of single women, and from 32 to 50 percent for that of men.
The lesser inequality in the wage-rate structure of working married women than in the structure of male wages is probably due to lesser average, and correspondingly lesser variation in, job investments among individuals. At the same time, the huge variation in hours, reflecting intermittency and part-time work as forms of labor-supply adjustments, creates an annual earnings inequality among women which exceeds that of men. However, the meaning of that inequality, both in a causal and in a welfare sense, must be seen in the family context. As was shown elsewhere (Mincer 1974b), the inclusion of female earnings as a component of family income narrows the relative inequality of family incomes compared with that of incomes of male family-earners.
VIII. Some Applications I. The Wage Gap
To compare wage rates of women with age rates of men, we analyzed earnings of men from the Survey of Economic Opportunity (SEO) for the same year (1966) . We find that the average wage rate of white married men, aged 30-44, was $3.18, compared with $2.09 for white married women and $2.73 for white single women in our NLS data. We inquired to what extent the larger wage ratio (152 percent) of married men to married women and the smaller one (116 percent) of married men to single women can be explained by differences in work histories and by differences in job investment and depreciation. For this purpose we estimated a single earnings function of men, aged 30-44, in SEO. The coefficients and means of the variables for these men are shown in table 11, which also gives the NLS estimates for both married and single women.
Note that married men and married working women have just about the same average schooling, while never-married women are somewhat better educated (by 1 year, on average). The coefficients of schooling are somewhat lower for married women but higher for single women. The big differences are in years of work experience since completion of schooling. These are 19.4 for men, 15.6 for single women, and 9.6 for married women. The coefficients of initial experience are .034 for men, .026 for single women, and about half as much for married women.
Multiplying the coefficients by the variables (table 11) and summing yields contributions of postschool investments to the (log of) wage rates as shown in table 12. These differences, roughly 40 percent between husbands and wives and 10 percent between married men and single women, are about 70 percent of the observed difference in wage rates between married men and married women and a half of the difference between married men and single women.
If one prefers to be agnostic about the human-capital approach, one can treat the earnings function simply as a statistical relation and the regression coefficients as average "effects" of work experience and of nonparticipation on wages, without reading magnitudes of investment or depreciation into them. In that case we may ask how much the sex differential in wage rates would narrow if work experience of women were as long as that of men, but the female coefficients remained as they are.
A multiplication of the female coefficients by the male variables in table 11 yields the following answers: for married women, 45 percent of the gap would be erased; for single women, only 7 percent of the much smaller gap (table 12, col. 3). The answer is similar for married women if the converse procedure is used, that is when the work experience of women is multiplied by the male coefficients (table 12, col. 4). For single women, the reduction of the gap is larger than in the first procedure.
We believe, however, that the weight of the empirical analysis of female earnings supports the view that the association of lower coefficients with lesser work experience is not fortuitous: a smaller fraction of time and energy is devoted to job advancement (training, learning, getting ahead) per unit of time by persons whose work attachment is lower. Hence, the 45 percent figure in the explanation of the gap by duration-of-work experience alone may be viewed as an understatment.
Indeed, comparing the annual earnings of year-round working women and men in the 30-40 age groups, Suter and Miller found a female-tomale earnings ratio of 46.7 percent. However, the ratio rose to 74 percent for women in this group who worked all their adult lives. The same comparison for high school educated persons yielded 40.5 as against 74.9 percent. Thus lifelong work experience reduces the wage gap by 51 or 58 percent, respectively.'9 At this stage of research we cannot conclude that the remaining (unexplained) part of the wage gap is attributable to discrimination, nor, for that matter, that the "explained" part is not affected by discrimination. More precisely, we should distinguish between the concepts of direct and indirect effects of discrimination. Direct market discrimination occurs when different rental prices (wage rates) are paid by employers for the same unit of human capital owned by different persons (groups). In this sense, the wage-gap residual is an upper limit of the direct effects, of market discrimination. Indirect effects occur in that the existence of Suter and Miller (1971, table 1) . Their figures are not quite comparable with ours: their male data come from the Current Population Survey (CPS), and ours from SEO. They compare full-time earnings rather than wage rates, and they compare men and women without regard to marital status. market discrimination discourages the degree of market orientation in the expected allocation of time and diminishes incentives to investment in market-oriented human capital. Hence, the lesser job investments and greater depreciation of female market earning power may to some extent be affected by expectations of discrimination.
Of course, if division of labor in the family is equated with discrimination, all of the gap is by definition a symptom of discrimination.
Otherwise, the analyses of existing wage gaps and of their changes over time remain meaningful, not tautological. Our data on work histories show some interesting trends which suggest a prospective narrowing of the wage differential. Table 3 shows that the uninterrupted period of nonparticipation which starts just prior to the birth of the first child has been shrinking when older women are compared with younger ones. Women aged 40-44 who had their first child in the late 1940s stayed out of the labor force about 5 years longer than women aged 30-34 whose first child was born in the late l950s. Family size is about the same for both groups, but higher for the middle group (35-39) whose fertility marked the peak of the baby boom. Still, the home-time interval in that group is shorter (by about 2 years) than in the older group and longer than in the younger. Thus, the trend in labor-force participation of young mothers was persistent. If, by the time the 30-34-year-old women get to be 40-44 (i.e., in 1977), they will have had 4 years of work experience more than the older cohort, and their wage rates will rise by 6 percent on account of lesser depreciation and by another 2-4 percent due to longer work experience. Thus, the total observed wage gap between men and women aged 40-44 should narrow by about onefifth, while the gap due to work experience should be reduced by onequarter.2°2
. The Price of Time and the Opportunity Costs of Children
The loss or reduction of market earnings of mothers due to demands on their time in child rearing represents a measure of family investment in the human capital of their children. This investment cost has been measured by valuing the reduction of market time at the observed wage rate. As pointed out by Michael and Lazear (1971) , this valuation is incomplete for two reasons. First, if job investments take place at work, the observed wage rate understates the true foregone wage (gross or capacity wage) by the amount usually invested during the period when 20 Two opposing biases mar this conjecture: The shorter home-time interval for younger women is an average duration for those who already returned to work. It will lengthen with the passage of time as additional women return to the labor force. It can be shown, however, that the apparent trend is genuine. At the same time, the assumption of unchanged job-investment behavior leads to an understatement. earnings are foregone. Second, as is clear from earnings-function analysis, the reduction of market time in turn reduces future wage rates because of a depreciation in earning power during the period of nonparticipation. The present value of future earnings lost through depreciation is a component of the opportunity cost of time, hence of children.2'
The data and the estimated wage functions permit a tentative, perhaps only an illustrative, empirical assessment of the opportunity cost of women's time and of children. Specifically, the marginal opportunity cost per hour of a year spent at home-rather than in the marketconsists of (1) the gross wage rate (W9), that is the observed but foregone wage (W) augmented by currently foregone investment costs, and (2) the present value of the reduction of the future gross wage through current depreciation :22
1. We can estimate W9 since W = W9(l -k), and rk is estimated in the earnings function by a1, the coefficient of work experience (e1) preceding the interruption k = a,/r, where r is the rate of return.
2. The present value of the reduction in W9 due to depreciation, using r as the discount rate, is dir. W5, where d is the (depreciation) coefficient of home time in our wage equations.23
The estimates of marginal opportunity costs of a year (in dollars per hour) are shown in panel I of table 13 for three education groups of white mothers, aged 35-39. In panel II we calculate total opportunity expenditures incurred during the nonparticipation period following the birth of the first child. This is the period for which the earnings functions show significant depreciation coefficients. The length of the period depends, in part, on the number of children. Though interpreting all of the foregone earnings this period as an opportunity expenditure on children may be an overstatement, we impose an opposite bias by ignoring subsequent periods of non participation24 which may also be child induced. Figures the opportunity investment expenditures per child range from about $8,000 spent in 8.8 years by mothers with less than high school education to $17,000 spent in 5.2 years by mothers with college education or more.
21 As Robert Willis suggested to us, this is strictly correct for the excess of depreciation during home time over the depreciation at other times. As we stated earlier, we believe that the latter is negligible in our age groups. 22 Note that we are looking at household productivity as the return, the purpose of reducing market work, not as a negative element in costs. 23 A 10 percent discount rate was used in these calculations. 24 Inclusion would lead to a 20-25 percent increase in expenditures for the age group. Since the opportunity costs of labor-force withdrawal ("home time") are not quite the same thing as the opportunity costs of children, we again caution the reader to view the estimates of table 13 as largely illustrative.
They clearly illustrate the point which the title of this paper intends to convey: foregone market-oriented human capital of mothers is a part of the price of acquiring human capital in children, and more generally, a price exacted by family life. Of course, the greater market specialization, longer hours, and greater intensity of work and ofjob training on the part of husbands and fathers can be viewed as a "price exacted by family life" in exactly the same sense.
Implicitly, families balance such prices against perceptions of received benefits.27 Of course, both perceptions of net benefits and prices change. While perceptions are matters of individual psychology and of cultural climate, the marginal opportunity cost of time has risen secularly with the rise in real wages and with the growth of human capital. It is natural for economists to connect to this basic fact both upward trends in labor-force participation of women and downward trends in fertility,28 changes in the family, and even some of the rhetoric which accompanies these developments. 25 In principle, wage rates just before the period h are required. The wage at ages 35-39 represents, on average, a small overstatement: wage profiles of married women with children are relatively flat in the age span 25-39 within education groups. 28 For economic analyses which bear on the upward secular trends in labor-force participation of married women, see Mincer (1962a) and Cain (1966) .
Indeed, in the remarks appended to the calculations on the wage gap, Mincer and Polachek come perilously close to a premature closure of their conceptual scheme. Having attributed half the gap to sex differences in work experience they go on to observe that the lower coefficient for that experience among women may also be attributable to lower work attachment on the women's part. But the sex difference in work experience and the sex difference in coefficient for work experience provide an exhaustive decomposition of the sex difference in wages, net of initial endowment as of the beginning of the work history. Hence, the paper seems to be saying that women get about what they deserve in the job market.t Many technical and conceptual improvements are required if the strategy opened up by this paper is to be productive. Mincer and Polachek seem amply aware of the frailty of their estimates, due to sample size and crudity of measurement. The hypercritical reader, however, will not fail to note various places where the authors seemingly read their tables a little too smoothly.
On the conceptual side, much work remains to be done before a serviceable model emerges from this kind of work. Treatment of the "activities, and characteristics of other family members," mentioned at the outset, is underdeveloped in the present formulation, while the laborsupply function is admittedly inadequate and a fertility function is lacking. More directly to the point of the inquiry at hand, one is disappointed to find no effort to include the quality of the work experience, and this is perhaps a more serious omission than the parallel inattention to quality of schooling. One indication that investigation of this facet of the problem could be productive is given by table 4.7 in Dual Careers (Parnes, Shea, Spitz, and Zeller 1970, p. 114) , wherein it appears that the effect of the rate of lifetime labor-force participation on the wage rate is substantially greater for white-collar than for blue-collar workers among currently employed women. In this connection Mincer and Polachek do investigate the interaction of work experience and schooling with respect to wage rate. Close inspection of their tables 5 and 6 turns up some disconcerting variations in coefficients by years of schooling. At this point errors in the data and misspecifications of the model are hard to tell apart.
One can surmise that when all the truly endogenous and relevant causes and effects of the earnings of women are explicitly represented in the model, it will either be underidentified or else have been broadened to include the "sociological" exogenous variables ruled out of scope in this initial and productive foray. In trying to get the model properly specified, however, one need not expect too much help from the discipline of sociology as such, geared as it is to the production of dialectic rather than discovery.
The authors' own views on the points at issue are made much clearer in their revision, which was not available when this comment was prepared.
